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Description 

REAR PROJECTION TYPE TELEVISION 
WITH REDUCED CABINET DEPTH 

Background of Invention 
[0001] 1. Field of the Invention 

[0002] The present invention relates to the field of rear- 
projection type televisions. More particularly, the present 
invention relates to a rear-projection type television with 
reduced cabinet depth (thickness). The present invention 
is characterized in that two reflective mirrors, which are 
disposed between an inclined projection lens and a screen 
of the rear-projection type television, are arranged delib- 
erately not in parallel with each other. 

[0003] 2. Description of the Prior Art 

[0004] Projection televisions (TVs) are known in the art. In con- 
trast to conventional TVs, projection TVs form a small im- 
age on a device inside the projector — either a CRT or 
LCD — and then shine that image onto a large screen lo- 


cated elsewhere. In one type of projection TV, the screen 
is located within the TV box/cabinet itself. This type of 
projection TV is called a rear- or reflective projection. In 
this type, light reflects off the projection display panel and 
is then projected onto the screen. 

[0005] Some exemplary high-resolution digital projection TVs 
available today includes DLP (digital light processing), 
LCoS (Liquid Crystal on Silicon), and HTPS LCD type TVs. 
Among the aforesaid three types, the DLP type projection 
TV typically has the thinnest TV cabinet depth/thickness 
and the three-panel LCoS type projection TV has the 
largest cabinet depth/thickness. LCoS type projection TVs 
may be further divided into two categories: single-mirror 
system and dual-mirror system, in terms of the number of 
reflective mirror(s) disposed between the projection lens 
and the TV screen. Typically, the depth/thickness of the 
TV cabinet equipped with a dual-mirror system is thinner 
than the depth/thickness of the TV cabinet equipped with 
a single-mirror system. It is also known in the art that the 
conventional LCoS rear-projection TVs with dual-mirror 
system include two reflective mirrors that are in parallel 
with each other in order to avoid image distortion. 

[0006] Fig.l is a cross-sectional view schematically showing the 


disposal of reflective mirrors, screen, optical engine, and 
the projection lens within a conventional dual-mirror sys- 
tem rear-projection TV. The conventional rear-projection 
TV mainly comprises a screen 10 in the front, a base 11 at 
the bottom, and a rear cover 12 at the backside constitute 
the interior of the rear-projection TV. The interior of the 
rear projection TV has a carrier 13 on the base 11, and 
the carrier 13 has an optical engine 14 on it. A first mirror 
15 is fixed in the front of a projection lens 24 of the opti- 
cal engine 14, and a second mirror 16 is disposed on the 
inner side of the rear cover 12 at the back of the screen 
10. The operation of the optical system of the rear projec- 
tion television is by means of generating a beam with 
video information from the optical engine 14 on the car- 
rier 13 and projecting the beam onto the first mirror 15. 
The beam is then reflected onto the second mirror 16 
from the first mirror 15, and finally onto the screen 
10. Every component of the optical system of the rear pro- 
jection television must have an accurate relative position 
and a projection angle to assure the distortion-free and 
aberration-free image produced by the optical system of 
the rear projection TV. As aforementioned, it is important 
to have the mirrors 15 and 16 be arranged in parallel with 


each other to prevent the image distortion. Besides, the 
projection lens of the above-described prior art rear-type 
projection TV is not offset with respect to its optical axis. 
Further, the center optical axis of the projection lens is 
normal to the active surface of the LCoS or LCD panels 
(not explicitly shown) installed in the optical engine 14 
according to the prior art. 

[0007] Furthermore, as specifically indicated in Fig.l, a central 
light beam 26 carrying video information emanated from 
a center of the projection lens 24 of the optical engine 14 
is reflected by the mirror 15, then reflected by the mirror 
16, and is projected at a normal angle (90°) to the surface 
of the screen 10. The central light beam 26 propagates 
along the center optical axis of the projection lens 24. 

[0008] Jo save the room space, it is often desirable that the 

depth/thickness of the projection TV cabinet is reduced as 

thin as it can. However, the above-described conventional 

configuration with two parallel reflective mirrors limits the 

reduction of the depth/thickness of the rear-projection TV 

cabinet. 
Summary of Invention 

[0009] It is therefore the primary object of the present invention 
to provide a rear-projection type television with reduced 


cabinet depth/thickness, thereby saving room space. 

[0010] It is another object of the present invention to provide a 
projection lens system of a rear-projection type television 
equipped with two reflective mirrors that are not in paral- 
lel with each other. 

[0011] According to the claimed invention, a projection lens sys- 
tem of a rear-projection type television is provided. The 
projection lens system includes a screen having an image 
projection surface that is normal to a horizontal reference 
line; and a projection lens component having a center op- 
tical axis that is obliquely offset with respect to the hori- 
zontal reference line. The projection lens component is 
disposed in front of the screen. A first mirror is disposed 
between the screen and projection lens component. A 
second mirror is disposed on the light path between the 
first mirror and the screen for reflecting an image re- 
flected from the first mirror onto the screen. The second 
mirror is not in parallel with the first mirror. 

[0012] Other objects, advantages, and novel features of the 

claimed invention will become more clearly and readily 

apparent from the following detailed description when 

taken in conjunction with the accompanying drawings. 
Brief Description of Drawings 


[0013] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. In the drawings: 

[0014] Fig.l is a cross-sectional view schematically showing the 
disposal of the reflective mirrors, screen, optical engine, 
and the projection lens within a dual-mirror system rear- 
projection TV cabinet according to the prior art; and 

[0015] Fig. 2 is a schematic cross-sectional diagram showing the 
disposal of a projection lens system with two reflective 
mirrors inside a rear-type projection TV cabinet in accor- 
dance with one preferred embodiment of this invention. 
Detailed Description 

[0016] Please refer to Fig. 2. Fig. 2 is a schematic cross-sectional 
diagram showing the disposal of a projection lens system 
100 with two reflective mirrors inside a rear-type projec- 
tion TV cabinet in accordance with one preferred embodi- 
ment of this invention. It should be understood that the 
housing or cabinet of the rear-type projection TV is not 
shown in Fig. 2 for the sake of simplicity. The projection 
lens system 100 comprises the screen, the projection 


lens, and the two reflective mirrors. The relative positions 
of these parts are emphasized. As shown in Fig. 2, the 
rear-projection type TV comprises a screen 110, an opti- 
cal engine 114 having a projection lens 124 that is 
obliquely offset from a horizontal reference line 310 (as 
indicated with the dash line), and mirrors 115 and 116 
disposed approximately between the screen and the pro- 
jection lens 124. The mirrors 115 and 116 are arranged 
deliberately not in parallel with each other. 
[0017] As shown in Fig. 2, the screen 110 has a substantially flat 
image projection surface 120. The horizontal reference 
line 310 is normal to the image projection surface 120 of 
the screen 110. The mirror 115 has a reflection surface 
125. The mirror 116 has a reflection surface 126. The 
surface area of the reflection surface 126 is larger than 
the surface area of the reflection surface 125. The reflec- 
tion surface 126 is disposed at an acute angle 0^ with re- 
spect to the vertically disposed image projection surface 
120. The reflection surface 125 is disposed at an acute 
angle 0^ with respect to the image projection surface 120. 
Since the mirrors 115 and 116 are not in parallel with 
each other, angle 0^ is therefore not equal to angle 0^. 
According to the preferred embodiment, angle 0 is 


preferably smaller than angle 0^, wherein angle 0^ ranges 
between 15° and 40° , and more preferably between 25° 
and 35° . It is noteworthy that the center optical axis of 
the projection lens 124 is deliberately disposed at an in- 
clined angle with respect to the horizontal reference line 
310. 

[0018] As Indicated in Fig. 2, a center light beam 226 emanated 
from a center of the projection lens 124 propagates along 
the center optical axis of the offset projection lens 124. 
The center light beam 226 is first reflected by the reflec- 
tion surface 125 of the mirror 115, then reflected by the 
reflection surface 126 of the mirror 116, and is eventually 
projected onto the image projection surface 120 of the 
screen 110 at an acute angle 0^. It is noteworthy that the 
inclined projection lens 124 remedies the image distortion 
due to the non-parallel arrangement of the mirrors 115 
and 116. Compared to the prior art configuration, the in- 
cident center light beam 226 is not normal to the image 
projection surface 120. Further, in accordance with the 
preferred embodiment of this invention, each of the liquid 
crystal panels such as LCoS panels installed within the op- 
tical engine 114 is not normal to the center optical axis. 
Preferably, the liquid crystal panels are normal to the hor- 


izontal reference line 310 and are offset. 
[0019] Those skilled in the art will readily observe that numerous 
modifications and alterations of the present invention may 
be made while retaining the teachings of the invention. 
Accordingly, the above disclosure should be construed as 
limited only by the metes and bounds of the appended 
claims. 


